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Abstract
Adult T-cell leukemia/lymphoma (ATL) is a mature T-cell neoplasm and is classified 
into four subtypes (acute, lymphoma, chronic, and smoldering) according to the 
Shimoyama classification, established in 1991 through several nationwide surveys 
based on the clinical diversity of patients diagnosed in 1983-1987 in Japan. Thereafter, 
no such studies have been conducted. Recently, we conducted a nationwide hospital 
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1  | INTRODUC TION

Adult T-cell leukemia/lymphoma (ATL) is a mature, peripheral T-cell 
malignancy1 caused by human T-cell leukemia virus type I (HTLV-1) 
infection.2,3 Regions of high HTLV-1 endemicity and ATL prevalence 
are limited to Japan, sub-Saharan Africa, South America, and central 
Australia.4 Worldwide, at least 3000 new cases of ATL are diagnosed 
each year.5 In Japan, there are one million HTLV-1 carriers,6 4000 new 
HTLV-1 infections annually,7 and 1000 deaths from ATL annually.8

The diagnostic criteria and subtypes of ATL were first estab-
lished in Japan in 1991 by the Lymphoma Study Group of Japan 
Clinical Oncology Group (JCOG)9 based on the prognoses of pa-
tients enrolled in several nationwide hospital-based surveys from 
1983-1987.10,11 These criteria are now known as the “Shimoyama 
classification.”

It has been over 25 years since the establishment of the criteria 
for ATL,9 and various treatment options are now available. These in-
clude “watchful waiting” for indolent ATL (smoldering- and favorable 
chronic-types)12 and a variety of intensive chemotherapies followed 
by allogeneic hematopoietic stem cell transplantation (allo-HSCT) 
for aggressive ATL (acute-, lymphoma-, and unfavorable chron-
ic-types).13,14 More recently, several promising new agents, including 
an anti-CCR4 antibody (mogamulizumab)15 and an immunomod-
ulatory agent (lenalidomide)16 have been approved for aggressive 
ATL. Therefore, it was expected that the prognoses of patients with 

ATL in Japan would improve compared with those reported in the 
1980s-1990s.

However, the majority of previous reports from Japan have sug-
gested that ATL patient outcomes have not improved as expected.17-19 
As an example, a study of 1594 ATL patients diagnosed in 2000-
200919 reported that the 4-year survival of smoldering-type ATL was 
lower than in the 1991 report,9 despite an improvement of survival 
rates for acute/lymphoma-type ATL. However, most of the study pro-
cedures in the previously published reports differed from those of the 
1991 report,9 particularly in collecting data from participating hos-
pitals. Therefore, to evaluate more precisely whether the prognostic 
features of current patients with ATL have changed compared with 
those in the 1991 report,9 it is necessary to analyze data on recent ATL 
patients using similar procedures to those of the 1991 report.

We have already conducted a nationwide survey study of newly 
diagnosed ATL patients in 2010-2011 in all of Japan20 using similar 
procedures to those of the 1991 report,9-11 accumulated data on 996 
patients from 126 hospitals, and reported a significant shift toward 
older age at diagnosis and an increasing proportion of lymphoma-type 
ATL in older patients compared with the 1991 report. However, we 
have not yet evaluated the outcomes of the registered patients. We 
therefore conducted this follow-up survey study in a nationwide set-
ting, using a similar method to that of the 1991 report.10,11

The primary purpose of this study was to evaluate the progno-
sis of ATL patients by clinical subtypes and by treatment modality 
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survey using the method of the 1980s studies, collected baseline data on 996 ATL 
patients diagnosed in 2010-2011 from 126 hospitals, and reported their unique epi-
demiological characteristics. Here, we report the follow-up results of registered ATL 
patients with the goal of evaluating current prognoses and treatment modalities as 
of 2016-2017. Of 770 evaluable patients, 391 (50.8%) had acute-type, 192 (24.9%) 
had lymphoma-type, 106 (13.8%) had chronic-type, and 81 (10.5%) had smoldering-
type ATL. The initial therapy regimens used for acute/lymphoma-type ATL were vin-
cristine, cyclophosphamide, doxorubicin and prednisone, followed by doxorubicin, 
ranimustine, and prednisone and then by vindesine, etoposide, carboplatin, and 
prednisone (VCAP-AMP-VECP)-like in 38.5/41.7% and cyclophosphamide, doxoru-
bicin, vincristine, and prednisone (CHOP)-like in 14.6/13.7% of patients. Allogeneic 
hematopoietic stem cell transplantation was used to treat 15.9/10.4% of acute/lym-
phoma-type ATL patients. The 4-year survival rates (the median survival time, days) 
for acute-, lymphoma-, unfavorable chronic-, favorable chronic-, and smoldering-type 
ATL were 16.8% (252), 19.6% (305), 26.6% (572), 62.1% (1937), and 59.8% (1851), 
respectively. The 4-year survival rates for acute- and lymphoma-type ATL improved 
compared with those reported in 1991, but those for chronic- and smoldering-type 
ATL were not. Further efforts are warranted to develop more efficient therapeutic 
strategies to improve the prognosis of ATL in Japan.
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across Japan from the date of diagnosis in 2010-2011 until the latest 
follow-up or death by 2016-2017. Then, we evaluated whether the 
prognoses of recently diagnosed ATL patients have improved com-
pared with those described in the 1991 Shimoyama report in Japan.9

2  | MATERIAL S AND METHODS

2.1 | Study design and patients

This was a retrospective, observational, multicenter, hospital-based 
study of ATL patients newly diagnosed in 2010-2011 at 126 partici-
pating hematological and dermatological departments across Japan. 
The patients had already been registered in the baseline database 
developed through our nationwide, multicenter, hospital-based 
study.20 In this follow-up study, we additionally collected data on 
treatments and outcomes for all registered patients as of 2016-
2017. The study protocol was approved by the ethics committee 
and institutional review board (IRB) of the National Cancer Center 
of Japan (approval no. 2014-235). The ethical committee waived the 
need for written informed consent because of the retrospective na-
ture of the study and anonymous data collection.

The study procedures followed as much as possible those of the 
1991 report,9 in which the diagnostic criteria for ATL were first de-
scribed.9 First, we inquired whether the chief physician of each hos-
pital would be able to participate in this follow-up study by sending 
a questionnaire to all 126 participating hospitals between April and 

June of 2016. The first questionnaires were returned by 113 hospi-
tals (89.6%); of those, 98 (85.7%) hospitals agreed to participate in 
this follow-up study after the approval of the study protocol by the 
regional IRB of each hospital. We then sent the follow-up survey to 
each of the 98 hospitals. The survey consisted of the following ele-
ments: (a) patient baseline information recorded in the database of 
the first survey20; (b) final outcome status, including causes of death; 
(c) chemotherapy status and response status to initial regimens; (d) 
status of radiotherapy, anti-CCR4 antibody therapy, and allo-HSCT; 
(e) information on ATL subtype and on acute transformation when 
any therapeutic options started in indolent subtypes. A reminder 
letter was mailed if the survey was not returned. All data were col-
lected by a professional clinical research support office (Ata-Life Inc, 
Tokyo, Japan) by the end of April 2017 and the data cleaning process 
was completed by the end of September 2018.

This follow-up study focused on the treatment and outcome of 
ATL by clinical subtype, clinical condition at diagnosis, and treatment 
modality, but not on prognostic parameters, through multivariate anal-
ysis. We used the centrally reviewed subtypes of ATL in our previous 
baseline data.20 The diagnostic agreement for subtype classification 
between participating institutions and central review was 0.72.

2.2 | Statistical analysis

Continuous variables were summarized as medians [range or inter-
quartile range (IQR)] and compared using Wilcoxon's rank-sum test. 

F I G U R E  1   A, Study flow chart for patient inclusion/exclusion. B, Overall survival (OS) and median survival time (MST) by adult T-cell 
leukemia/lymphoma (ATL) subtype
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Continuous variables were also stratified into groups as necessary. 
Differences in the frequencies of categorical variables were com-
pared using the chi-square test or Fisher's exact test. Follow-up du-
ration was calculated from the diagnosis date to the date of death 
or the last follow-up at participating hospitals. A cumulative 4-year 
overall survival (OS) rate and a median survival time (MST) were 
estimated using the Kaplan-Meier method, and curve comparison 
was performed using both the log-rank test and the generalized 
Wilcoxon test. MST was defined as the time at which the cumulative 
survival probability was 50%. Graphical and statistical analyses were 
performed using GraphPad Prism 7.0 (GraphPad Software) and JMP 
Pro 13 (SAS Institute). Two-sided P-values < 0.05 were considered 
statistically significant.

3  | RESULTS

3.1 | Characteristics of patients

Figure  1A shows inclusion/exclusion of patients according to the 
STROBE guidelines.21 Among 996 patients registered in the baseline 
study,20 119 were excluded due to lack of participation information 

from hospitals. The remaining 877 patients (88.1%) from 98 hospitals 
were initially included. However, four hospitals that had previously 
registered 13 patients did not return outcome information, and thus 
we included 864 patients in the outcome dataset. Of 864 patients, 
94 were excluded during the central review process. Finally, 770 
patients were included in the prognosis analysis. Of 770 patients, 
391 (50.8%) had acute-type, 192 (24.9%) had lymphoma-type, 106 
(13.8%) had chronic-type, and 81 (10.5%) had smoldering-type ATL 
based on previous central review.20 The demographic and clinical 
characteristics at diagnosis of the 770 patients are summarized by 
subtype in Table 1.

3.2 | Treatment regimens

Among 391 patients with acute-type ATL, 343 (87.7%) received 
chemotherapies (Table 2). Of these patients, 161 (46.9%) received 
VCAP-AMP-VECP-like regimens,22 132 (38.5%) received CHOP-like 
regimens, and the remainder received other regimens (Table  S1). 
The choice of chemotherapy regimen for acute-type ATL patients 
differed significantly by age and B-symptom status, but not by 
Eastern Cooperative Oncology Group performance status (PS) nor 

TA B L E  1   Clinical characteristic of patients with adult T-cell leukemia/lymphoma (ATL) at diagnosis by subtypes

Characteristic Summary unit
Total No. 
evaluated

ATL subtype according to Shimoyama's classification

Acute (n = 391)
Lymphoma 
(n = 192) Chronic (n = 106)

Smoldering 
(n = 81)

Male Sex n (%) 770 211 (54.0) 113 (58.9) 43 (40.6) 44 (54.3)

Age at diagnosis Median (range) y 770 68 (34-94) 70 (37-91) 65 (36-85) 68 (40-89)

WBC count Median (range) 
x109/L

770 12.3 (2.3-257) 6.2 (1.1-34.9) 14.0 (7.6-234.9) 6.4 (1.5-11.4)

Abnormal lymphocyte % of WBC 767 19 (0-99.5) 0-1 37 (0-95) 6 (0-34)

Serum albumin Median (range) 
g/dL

757 3.5 (0-5) 3.7 (1.6-4.8) 4 (0-5) 4.2 (0-4.9)

BUN Median (range) 
mg/dL

767 16.4 (4.8-170) 15.1 (4.7-57.5) 13.5 (0-26.7) 15.5 (7-45.2)

Creatinine Median (range) 
mg/dL

769 0.8 (0.3-9.4) 0.77 (0.29-10.4) 0.7 (0.4-1.6) 0.8 (0.3-2.6)

CRP Median (range) 
mg/dL

765 0.9 (0-34.9) 0.9 (0-29) 0.2 (0-17.6) 0.1 (0-5.1)

sIL-2R Median (range) 
U/mL

720 23 900 
(316-41.7 × 106)

10 661 
(290-4 × 105)

6581 
(200-66.6 × 103)

1076 (8.7-
52.8 × 103)

LDH Median (range) 
IU/L

769 583 (132-13 990) 398 (150-16 900) 257 (145-467) 216 
(125-341)

LDH > ULN % 770 87.7 87.0 56.6 38.3

Hypercalcemia present 
(>11)

% 744 30.3 14.4 0 0

Ann Arbor stage, I-II % 722 0.5 24.0 0 0

ECOG PS (0-1) % 750 53.5 65.1 88.4 89.7

B symptoms present % 731 31.1 26.1 10.9 4.1

Abbreviations: BUN, blood urea nitrogen; CRP, C-reactive protein; ECOG, Eastern Cooperative Oncology Group; LDH, lactate dehydrogenase; PS, 
performance status; sIL-2R, soluble interleukin-2 receptor; ULN, upper limit of normal; WBC, white blood cells.
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by hypercalcemia status. For patients aged < 70 years, VCAP-AMP-
VECP-like regimens were the most common (61.6%) followed by 
CHOP-like regimens, whereas for those aged ≥ 70 years, CHOP-like 
regimens were the most common (49.7%). Allo-HSCT was adminis-
tered in 62 (15.9%) acute-type ATL patients; the majority were those 
aged < 70 years (n = 61), those with good PS, and those without hy-
percalcemia at diagnosis. The chemotherapy regimens were decided 
by the attending hematologists or dermatologists in each hospital, 
and information on the reasons for the choice of chemotherapy regi-
men was not collected in this study.

Among 192 patients with lymphoma-type ATL, 175 (91.1%) 
received chemotherapies, 11 (5.7%) did not receive any chemo-
therapy, and the remainder had unknown status (3.1%). Of those 
who received any chemotherapies (Table 2), 78 (44.6%) received 
VCAP-AMP-VECP-like regimens, 73 (41.7%) received CHOP-like 
regimens, and the remainder received other regimens (Table S1). 
The chemotherapy regimens for lymphoma-type ATL patients 
differed significantly by age (Table  2), but not by PS, hypercal-
cemia status, or B symptom status. Allo-HSCT was adminis-
tered in 20 (10.4%) lymphoma-type ATL patients (only in those 
aged  <  70  years); the majority were patients with good PS and 
without hypercalcemia.

Among 106 patients with chronic-type ATL, 71 (67.0%) had un-
favorable chronic-type ATL, 33 (31.1%) had favorable chronic-type 
ATL (Table 3), and the information on the poor prognostic factors 
was not available for the remaining patients. Among patients with 
unfavorable chronic-type ATL, 54 (76.0%) received chemothera-
pies with a median interval from diagnosis to initiation of chemo-
therapy of 21 days (IQR, 7-118 days) (Table 3). The chemotherapy 
regimens received were VCAP-AMP-VECP-like regimens in 22 
patients (40.8%), CHOP-like regimens in 12 patients (22.2%), and 
other regimens in 20 patients (37.0%) (Table S1). Thirteen (18.3%) 
patients with unfavorable chronic-type ATL received allo-HSCT 
following chemotherapy, 41 (57.7%) received chemotherap　y 
alone, 16 (22.5%) received no chemotherapy, and one had insuf-
ficient data. Among patients with favorable chronic-type ATL, 20 
(60.6%) received chemotherapy (Table 3) due to progression to un-
favorable chronic-type ATL (n = 9) or acute transformation (n = 11). 
The median interval from diagnosis to initiation of chemotherapy 
was 566  days, significantly longer compared with patients with 
unfavorable chronic-type ATL (P = 0.002). The chemotherapy regi-
mens used for favorable chronic-type ATL were VCAP-AMP-VECP-
like regimens in 12 patients (60%) and CHOP-like regimens in five 
patients (25%) (Table 3). Patients aged < 70 years received VCAP-
AMP-VECP-like regimens more often than those aged ≥ 70 years 
(P = .049). Eight (24.2%) patients with favorable chronic-type ATL 
received allo-HSCT following chemotherapy, 11 (33.3%) were 
treated with chemotherapy alone, one received chemotherapy but 
had no available data on allo-HSCT, 12 (36.4%) received no chemo-
therapy, and one had no available data on chemotherapy.

Among 81 patients with smoldering-type ATL, 43 (53.8%) had skin 
lesions and received a variety of topical treatments (data not shown). 
During follow-up, 30 of 81 patients (37%) received chemotherapies due Su
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to acute crisis (n = 26) and worsened skin lesions (n = 4) (Table 3). The 
chemotherapy regimens used for smoldering-type ATL were VCAP-
AMP-VECP-like regimens in nine patients (30.0%) and CHOP-like 
regimens in eight patients (26.7%) (Table 3). Patients aged < 70 years 
were more commonly treated with VCAP-AMP-VECP-like or CHOP-
like regimens, whereas those aged ≥ 70 years were more commonly 
treated with other regimens (Table  S1) (P  =  .01). Among patients 
treated with any chemotherapy, six (7.4%) received allo-HSCT follow-
ing chemotherapy; all were < 70 years old at diagnosis with good PS, 
and five were positive for skin lesions (Table 3). Twenty-four patients 
(29.6%) were treated with chemotherapy alone, and the remaining 51 
(63.0%) received no chemotherapy.

3.3 | Chemotherapy responses

Responses to initial chemotherapy for patients with acute/lym-
phoma-type ATL are summarized in Table 2. Of 343 patients with 

acute-type ATL receiving any chemotherapy, 49 (14.3%) achieved 
complete remission (CR) and 169 (49.3%) achieved partial remis-
sion (PR). Of 175 lymphoma-type ATL patients treated with any 
chemotherapy, 39 (22.3%) and 79 (45.1%) achieved CR and PR, re-
spectively. The CR/PR rates for acute/lymphoma-type ATL were 
significantly lower in patients aged  ≥  70  years compared with 
those aged < 70 years. Moreover, CR/PR rates were significantly 
lower in patients with advanced PS for acute-type ATL and in 
those with B symptoms for lymphoma-type ATL. Patients treated 
with VCAP-AMP-VECP-like regimens had significantly better 
response than those treated with CHOP-like regimens in acute-
type ATL, and there was no significant difference in response 
between those treated with VCAP-AMP-VECP-like regimens and 
those treated with CHOP-like regimens in lymphoma-type ATL 
(Table S4).

Responses to initial chemotherapy among patients with 
chronic/smoldering-type ATL are summarized in Table  3. Of 
54 patients with unfavorable chronic-type ATL treated with 

F I G U R E  2   Survival analysis of acute and lymphoma adult T-cell leukemia/lymphoma (ATL) subtypes. A, Overall survival (OS) in acute 
ATL by age stratum at diagnosis. B, OS in acute ATL by allogeneic hematopoietic stem cell transplantation (allo-HSCT) status among patients 
aged < 70 y. C, OS in lymphoma ATL by age stratum at diagnosis. D, OS in lymphoma ATL by allo-HSCT status among patients aged < 70 y. 
Abbreviations: CI, confidence interval; MST, median survival time; NR, not reached
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any chemotherapy, 8 (14.8%) achieved CR and 27 (50.0%) 
achieved PR. The CR/PR rates for patients with unfavorable 
chronic-type ATL did not differ significantly by age, PS, or skin 
lesion status. Of 20 patients with favorable chronic-type ATL 
treated with any chemotherapy, 3 (15.0%) achieved CR and 9 
(45.0%) achieved PR. The CR/PR rates did not differ signifi-
cantly by age but were significantly lower in patients with skin 
lesions than in those without (P  =  .024). Of 30 patients with 
smoldering-type ATL treated with any chemotherapy, 15 (50%) 
achieved CR/PR, but six (20%) progressed. The CR/PR rates 
tended to be lower in patients aged  ≥  70  years than in those 
aged < 70 years (P = .06) but did not differ significantly by skin 
lesion positivity.

In summary, the CR and CR/PR rates were lowest in patients 
with smoldering-type ATL, intermediate in patients with acute- and 
favorable/unfavorable chronic-type ATL, and highest in patients 
with lymphoma-type ATL. However, the sample sizes were small, 
and the chemotherapy regimens and periods from diagnosis to initi-
ation of chemotherapy were more diverse in patients with indolent 
ATL compared with aggressive ATL.

3.4 | Prognoses

At the time of last observation, 243 (31.6%) of 770 patients were alive 
and 527 (68.4%) had died. The median follow-up time for living patients 
was 1464 days (IQR, 176-883.8 days). The 4-year OS for all patients was 
24.8% (95% confidence interval, 21.6-28.2%) with a MST of 355 days 
(IQR, 151-1438 days). The number of deaths and follow-up duration 
by subtype are summarized in Table 4. The 4-year OS and MST were 
lowest in acute-type ATL, followed by lymphoma-, chronic-, and smold-
ering-type ATL (Figure 1B and Table 4). The 4-year OS and MST were 
significantly lower for unfavorable than for favorable chronic-type ATL 
(Table 4, Figure 3A). Only 36 patients with acute/lymphoma-type ATL 
received the new agent, mogamulizumab,15 after its approval in Japan. 
The 3-year OS and MST in patients treated with mogamulizumab were 
9% and 4.8 months, respectively (figure not shown).

The 4-year OS and MST were higher for patients aged < 70 years 
than for those aged ≥ 70 years with acute- (Figure 2A), lymphoma- 
(Figure 2C), favorable chronic- (Figure 3B), and unfavorable chron-
ic-type (Figure  3C), but not with smoldering-type ATL (data not 
shown). In patients aged < 70 years, the 4-year OS of acute-type ATL 

F I G U R E  3   Survival analysis of chronic adult T-cell leukemia/lymphoma (ATL) subtype. A, Overall survival (OS) in chronic ATL according 
to favorable and unfavorable subtype. B, OS in favorable chronic ATL by age. C, OS in unfavorable chronic ATL by age. D, OS in unfavorable 
chronic ATL by allogeneic hematopoietic stem cell transplantation (allo-HSCT) in patients aged < 70 y. Abbreviations: CI, confidence interval; 
MST, median survival time; NR, not reached
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was significantly higher for those who received allo-HSCT (38.9%) 
compared with those who did not (17.0%) (Figure 2B). This was not 
the case for lymphoma-type ATL, although the OS tended to be 
higher in patients who received allo-HSCT (39.1%) than in those who 
did not (26.3%) (Figure 2D). The survival of patients aged < 70 with-
out allo-HSCT was significantly higher than that of those aged ≥ 70, 
both in acute-type ATL (P =  .001 by log-rank test) and in lympho-
ma-type ATL (P = .0029 by log-rank test). For patients with unfavor-
able chronic-type ATL aged < 70 years, the 4-year OS did not differ 
significantly in those who received and in those who did not receive 
allo-HSCT (Figure 3D). Among patients with smoldering-type ATL, 
there was no significant difference in 4-year OS between those with 
skin involvement and those without, although the survival tended to 
be worse in those with skin involvement (Figure S1).

Finally, we summarized the clinical outcomes of patients by ATL 
subtype based on the 4-year OS (Figure 4). The proportion (percentage 
of total) is shown for each column; by age status, by allo-HSCT status, 
and by outcome status in acute- and lymphoma-types; by poor prog-
nostic factor status, by chemotherapy status, and by outcome status 
in chronic-type; by skin lesion status, by chemotherapy status, and by 
outcome status in smoldering-type. The 4-year OS is also shown for 
patients aged < 70 treated with or without allo-HSCT and for those 
aged  ≥  70 in acute- and lymphoma-types. Among all patients with 
acute- and lymphoma-type ATL, allo-HSCT was applied for 18% and 
11%, with a 4-year OS of 7% and 4%, respectively (Figure 4A,B), and 
allo-HSCT was not applied for 82% and 89%, with a 4-year OS of 10% 
and 16%, respectively (Figure 4A,B). Among all patients with chron-
ic-type ATL, the 4-year OS of those who received chemotherapy and 
those who did not was 10% and 8%, respectively, in unfavorable chron-
ic-type ATL, and 10% and 9%, respectively, in favorable chronic-type 

ATL (Figure  4C). Among all patients with smoldering-type ATL, the 
4-year OS of those who received chemotherapy and those who did not 
was 12% and 18%, respectively, in those with skin lesions, and 5% and 
26%, respectively, in those without skin lesions (Figure 4D).

3.5 | Causes of death

Among 527 patients who died, 414 (78.6%) died from ATL, 53 (10.0%) 
from infection, 11 (2.1%) from malignant diseases other than ATL, 
and the rest from other causes (Table S2). For patients with acute-, 
lymphoma-, and chronic-type ATL, the second most common cause 
of death was infection. However, for patients with smoldering-type 
ATL, the second most common cause of death was non-ATL malig-
nancy (accounting for 20% of deaths).

4  | DISCUSSION

This report provides a comprehensive clinical picture of ATL patients 
in 2010-2011 in Japan. Our main findings are that (a) the 4-year OS 
for acute/lymphoma-type ATL has improved compared with that in 
the 1991 report9 despite an increasing number of older patients,20 
but (b) the 4-year OS of smoldering/chronic-type ATL has appar-
ently not improved. In Table 5, we summarize the outcomes of ATL 
patients in Japan by subtype and by diagnosis year based on the 
1991 report,9 the 2015 report,19 and the present report. The differ-
ence in the study design between the 2015 report and the present 
study is also summarized in Table S3. Although it is not possible to 
directly compare these studies with one another, our study provides 

F I G U R E  4   Summary of outcomes of adult T-cell leukemia/lymphoma (ATL) patients based on 4-year overall survival (OS) in Japan 
by subtype: acute-type (A), lymphoma-type (B), chronic-type (C), and smoldering-type (D). The percentage in each box represents the 
estimated proportion of patients. Results based on the outcomes of patients who received any chemotherapy are shown for acute- and 
lymphoma-type ATL. aDied despite allogeneic hematopoietic stem cell transplantation (allo-HSCT) (only patients aged < 70 y). bDied 
despite chemotherapy without allo-HSCT. cReceived chemotherapy during observation period. dDied despite chemotherapy. eAlive without 
chemotherapy in patients with unfavorable chronic-type ATL. Abbreviations: Rate at 4-y, survival rate at 4-y follow-up; UK, unknown
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important information on the current status of patients with ATL in 
clinical practice in Japan.

Regarding the chemotherapy regimens used to treat patients 
with acute/lymphoma-type ATL, VCAP-AMP-VECP-like regimens 
(60%) were most common (Table  2). This is primarily because 
VCAP-AMP-VECP is considered a standard therapy for aggres-
sive ATL in patients aged < 70 years in current Japan based on 

the results of a phase III trial.22 The most common regimens dif-
fered from those in the 1991 report9,23 and the 2015 report19; 
in both of these previous reports, CHOP-like regimens were 
most common. Differences in chemotherapy regimens might be 
related to improvements over time in the 4-year OS of acute/
lymphoma-type ATL in Japan. However, among older patients 
with acute/lymphoma-type ATL, the proportion who received 
VCAP-AMP-VECP-like regimens was low, and both the CR/PR 
rate and OS were lower than in younger patients (Table 2). For 
such elderly patients, other chemotherapies as well as mogamu-
lizumab,15 lenalidomide,16 and other promising agents24-26 should 
be evaluated.

The application of allo-HSCT may also have contributed to the 
improved 4-year OS of acute/lymphoma-type ATL compared with 
the 1991 report, as recommended for consideration in a recent con-
sensus report.27 However, we found that allo-HSCT was applied in 
only 18% and 13% of acute- and lymphoma-type ATL patients, re-
spectively (Figure 4). About 20% of patients aged < 70 years with 
acute/lymphoma-type ATL were still alive 4  years after diagnosis 
without allo-HSCT (Figure 4A,B). By contrast with acute-type ATL 
patients, improved survival for patients receiving allo-HSCT was not 
significant in lymphoma/unfavorable chronic-type ATL (Figures 2B, 
2D, 3D, and Table 5). These findings suggest the possibility of fur-
ther treatment stratification in these subtypes, although the sample 
size was small and the follow-up period was not long enough in this 
study.

Prognoses have not improved for indolent ATL in this study. One 
reason might be the absence of strategies to prevent progression to 
aggressive ATL with patients under “watchful waiting” until disease 
progression. Further efforts to identify early markers for progression 
are needed for patients with indolent ATL. Genomic abnormalities 
associated with poor prognosis of indolent ATL, such as interferon 
regulatory factor 4 (IRF4) mutations and programmed death-ligand 
1 (PD-L1) amplification,28 are expected to be explored as new pre-
dictive biomarkers for early intervention. Recently, a combination of 
interferon alpha and azidothymidine (IFN/AZT) has shown promis-
ing effectiveness for indolent ATL in Western countries, although 
the evidence level was not sufficient.29 In Japan, a phase III study of 
watchful waiting versus IFN/AZT for symptomatic indolent ATL is 
underway (JCOG1111C).18 Deaths from comorbid diseases might be 
another reason for the disappointing outcome (Table S2), as deaths 
from infection and malignancies other than ATL were frequent in pa-
tients with chronic/smoldering-type ATL in this study.

The limitations of this study were that (a) data were obtained 
retrospectively from participating institutions, (b) cytological/his-
tological characteristics were not considered in the central review 
process, and (c) the effects of mogamulizumab on prognosis were 
not fully evaluated because the number of patients who received 
mogamulizumab was limited.

In conclusion, the prognoses of patients with acute/lympho-
ma-type ATL in Japan have improved modestly over the past three 
decades, but those of patients with chronic/smoldering-type ATL 
have not improved. Further efforts are warranted to develop better 

TA B L E  5   Summary of the prognosis of adult T-cell leukemia/
lymphoma (ATL) in literature and the present study

Shimoyama 
report

Katsuya 
report

The present 
study

Year of published 
(reference No.)

199114 201523 2019

Total

Year of diagnosis 1983-1987 2000-
2009

2010-2011

Year of the last 
follow-up

1990 NA 2016

No. evaluated 818 1594 770

Age at diagnosis, 
median or mean 
(ranges), y

57.1 (24-92) 61-63 
(NA)

68 (34-94)

No. dead (% of 
evaluated)

565 (69.1) 1128 
(70.8)

527 (68.4)

Acute

No. evaluated 465 895 391

MST, mo 6.2 8.3 8.3

4-y survival rate (%) 5.0 11.4 16.8

Lymphoma

No. evaluated 156 355 192

MST, mo 10.2 10.6 10.0

4-y survival rate (%) 5.7 16.2 19.6

Chronic, all

No. evaluated 152 187 106

MST, mo 24.3 31.5 25.5

4-y survival rate (%) 26.9 35.6 37.4

Unfavorable chronic

No. evaluated NA 15 71

MST, mo NA NR 18.8

4-y survival rate (%) NA 29.0 26.6

Favorable chronic

No. evaluated NA 172 33

MST, mo NA NR 63.5

4-y survival rate (%) NA 60.0 62.1

Smoldering

No. evaluated 45 157 81

MST, mo NR 55.0 60.7

4-y survival rate (%) 62.8 51.9 59.8

Abbreviations: MST, median survival time; NA, not available; NR, not 
reached.
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and safe therapeutic and preventive strategies to improve the prog-
noses of patients with ATL.
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